The relative risk for cardiovascular disease (CVD) events and mortality in diabetic women (in comparison with non-diabetic women) is believed to be greater than that in diabetic men. However, the absolute risk for CVD mortality and morbidity does not appear to be higher in women. In general, there is heterogeneity between studies, and whether there is any definite difference in the CVD risk between sexes at any level of glycaemia is not known. The same arguments also apply when comparing the CVD risk factors, such as lipid profiles and systemic inflammation indices, which seem to be worse in women than in men with diabetes mellitus (DM). The same questions emerge at any given glycaemic state: are women at worse risk and do they have a worse risk factor profile than men? These issues have yet to be resolved. Similar, though less extensive, data have been reported for prediabetes. Furthermore, women with DM are suboptimally treated compared with men regarding lipid and blood pressure targets. Large prospective studies representative of the general population are therefore needed to define the differences between sexes regarding CVD events and mortality at a given glucose level and after adjusting for any other confounders.
Introduction
Diabetes mellitus (DM) is associated with increased morbidity and mortality from cardiovascular disease (CVD) in both sexes (1, 2) . Male sex is also an independent CVD risk factor in the general population -in effect women enjoy protection from CVD relative to men (3) . On the other hand, it has been repeatedly suggested in the literature that, on developing DM, women lose their relative protection from CVD and that, relative to their respective sexes free of DM, women with DM are at a higher risk of CVD than men with DM (1, 3).
There are two major questions regarding this apparent interaction between DM and CVD risk in women: i) what is the absolute risk of CVD in women compared with men with DM? and ii) does female sex really have a specific interaction with DM to increase the CVD risk beyond the effect of DM in men? To resolve these issues, we need to distinguish studies that have reported risks of CVD in those with DM relative to those free of DM from studies that have reported absolute rather than relative risks and to establish reliable estimates of absolute risk of CVD among men and women with DM. These comparisons need to take into account differences in risk factors that might contribute to the differences in relative and absolute risks observed. A definitive evaluation of the extent to which female sex interacts with DM to augment CVD risk must, however, come from a comparison of absolute risks of CVD in women and men at the same levels of glycaemia, with matching for other risk factors. As will be described, such a study has yet to be done.
In general, most studies of CVD risk in women and men with diabetes have been undertaken in crosssectional or prospective cohorts. Relative risks have been expressed in terms of risk in women with DM relative to women free of DM and similarly for men. In general, these studies indicate a higher relative CVD risk in diabetic women than in men. One of the earliest studies specifically addressing CVD risk according to sex in patients with DM came from Evans County, Georgia, USA (4) . This analysis was published in 1980 and included 1284 men and 1420 women, with a mean duration of 4.5 years. The risk of CVD mortality relative to their respective sexes free of DM was higher for women than men (standardised mortality ratio 2.8 vs 1.0, respectively, after adjusting for traditional CVD risk factors), thus supporting the possibility of a specific interaction between female sex and DM in CVD risk. Other major studies evaluating relative risks of CVD between women and men with and without DM have included the Rancho Bernardo and Framingham Studies (5, 6, 7) . Overall, the reported relative risk for death from CVD in these influential studies was w3.3-to 4.9-fold higher in women with DM compared with women free of DM, whereas the equivalent figures in men were approximately two-to 2.5-fold (4, 5, 6, 7) . Although CIs for these relative risks generally overlapped between women and men, these findings support a higher relative risk for death from CHD in women than in men. After adjustment for well-known CVD risk factors such as age, blood pressure (BP), total cholesterol (TC) and smoking, the difference seems to remain significant, although slightly decreased (3.3-3.8 for women and 1.7-2.4 for men) (4, 5, 6, 7) .
However, findings have not been entirely consistent. A few studies, such as the large Asia Pacific Cohort Studies Collaboration (2), did not show any difference between sexes in deaths from CHD, cerebrovascular disease or other CVDs, irrespective of ethnicity. Moreover, although these studies have considered the risk of CVD events in those initially free of CVD, some authors found no sex difference according to DM in risk of recurrent CVD in women and men with existing CVD (8) .
These inconsistencies have been largely resolved by two meta-analyses of studies of sex differences in the relative risk of CVD between women and men with DM. In the first, published in 2000, data from ten studies (O70 000 patients) were included. This meta-analysis showed that the relative risk of DM-related CHD resulting in death was higher in women than in men (2.54 (95% CI: 2.08-3.09) and 1.76 (95% CI: 1.51-2.05) respectively), which did not change much, when the studies that had adjusted for CVD risk factors were included (2.58 (95% CI: 2.05-3.26) for women and 1.85 (1.47-2.33) for men) (9) . After excluding three studies in which patients with prior CHD were excluded, the difference between sexes remained but was not significant, the pooled relative risks being 2.37 (1.83-3.07) for women and 1.85 (1.43-2.39) for men (PZ0.183) (9) . The second metaanalysis was published in 2006 and included data from 37 prospective cohort studies (447 064 patients). Out of these studies, eight were adjusted only for age. Excluding these, to include studies that were adjusted for at least age, BP, TC and smoking, the relative risk for diabetes-related fatal CVD was 50% higher in women than in men (pooled ratio of the relative risks: 1.46, 95% CI: 1.14-1.88) (1), after adjustment of multiple CVD factors. The same group has recently published an updated meta-analysis report including data from 64 cohorts (858 507 individuals and 28 203 incident CHD events). The new meta-analysis showed a relative risk of 2.82 (CI: 2.35-3.38) and 2.16 (CI: 1.82-2.56) in women and men, respectively, yielding a 44% greater multiple-adjusted relative risk ratio in women with DM compared with men with DM (10) .
Moreover, in a recent study from the UK Clinical Practice Research Datalink (CPRD) including patients with a history of myocardial infarction (MI), women with type 2 DM had a 41% higher risk of developing a subsequent MI compared with non-diabetic women, after adjusting for traditional CVD factors. This risk was significantly higher than in men (23% higher risk in men with DM vs those without DM) (11) . Furthermore, a recent meta-analysis of three large cohorts of diabetic patients without CHD at enrolment, the high-risk GeneSTAR Study, the MultiEthnic Study of Atherosclerosis (MESA) and National Health and Nutrition Examination Survey III (NHANES III) Mortality Follow-up Study, demonstrated that women with DM compared with women without DM had approximately four times higher risk of CHD events, whereas no significant differences were noticed for men (adjusted hazard ratio (HR): 3.61, 95% CI: 1.97-6.61 for women and HR: 1.17, 95% CI: 0.71-1.94 for men) (12) . Accumulating evidence from studies of relative risks of CVD in women and men with CVD, therefore, supports a significantly greater risk in women.
Studies exploring CVD risk differentials between men and women with DM, in terms of risks relative to their non-diabetic counterparts, are summarised in Table 1. Studies have also been carried out exploring whether a history of DM or a history of CHD confers a greater risk of a subsequent CHD event and these studies include findings relevant to a possible interaction between female sex and DM in CHD risk. A Finnish study involving 18 years of follow-up explored HRs for a CHD event in women and men with DM and no history of CHD compared with those with no DM but with established CHD. In women, the HR was 3.5 (95% CI: 1.8-6.8), whereas in men it was 1.5 (95% CI: 1.0-2.2). These findings imply that, in women, DM confers a 350% increase in the risk of CHD compared with established CHD, whereas, in men, the increase is only 50% (13). This inverse relationship was also confirmed by the pooled analysis of data from the Framingham Heart Study and the Framingham Offspring Study, in which, after multivariate adjustment, the HR of CHD mortality (relative to those free of both DM and CHD, after adjustment for multiple CVD risk factors) in diabetic men without established CHD was 2.1 (95% CI: 1.3-3.3) vs 4.2 (95% CI: 3.2-5.6) in those with prior CHD without DM. The corresponding HRs in women were 3.8 (95% CI: 2.2-6.6) and 1.9 (95% CI: 1.1-3.4) respectively (14) . These findings suggest that, in this study, in women DM confers a 200% increase in the risk of death from CHD compared with established CHD (3.8/1.9), whereas in men DM confers only half the risk of established CHD (2.1/4.2). Furthermore, the INTERHEART, a large case-control study including O12 000 cases of acute MI, considered that DM was more strongly associated with MI in women than in men (odds ratio (OR): 4.3, 95% CI: 3.5-5.2 vs OR: 2.7, 95% CI: 2.7-3.0) (15). However, not all studies imply such an excessive risk associated with DM in women. In the Hoorn Study, there was an equal risk of CVD events between diabetic women without prior CVD and nondiabetic women with CVD (adjusted HR: 1.0; 95% CI: 0.6-1.7), whereas the risk in diabetic men without prior CVD was lower than that in those with established CVD without DM (adjusted HR: 0.5; 95% CI, 0.3-0.9) (16). Nevertheless, again, the balance of evidence from studies of DM and existing CVD as risk factors for subsequent CVD favours increased risk among women.
Studies exploring CVD risk differentials in men and women depending on DM or established CVD are summarised in Table 2 .
Clearly, when considered in terms of risks relative to those free of DM, women with DM appear to be at a greater risk of CVD than men. Interestingly, consideration of relative risks in the presence or absence of DM in men relative to women highlights how the greater risk in women with DM relative to women free of DM involves a convergence with the risk in men with DM from a markedly greater divergence in the risk from men free of DM. In two studies in which these risks were presented (5, 17) , men with DM were at a higher risk of CVD relative to women with DM, but in the absence of DM, this risk differential was even greater. However, this still leaves open the issue as to how absolute risk differs. The purpose of this review is to clarify whether there is any increased absolute risk of CVD mortality in women with DM CVD, cardiovascular disease; CHD, coronary heart disease; AR, absolute risk; DM, diabetes mellitus; RR, relative risk.
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Are women at increased absolute risk?
The question that emerges from all these data is whether women are indeed at an increased absolute CVD risk at a given diabetic state compared with men or whether studies are simply pooling women at high risk due perhaps to a longer duration of their disease, which may have a greater impact on the development of atherosclerotic disease along with other established CVD risk factors. Very few studies have indeed looked into the difference regarding absolute risk between diabetic sexes and have made adjustments only for well-known confounding risk factors, such as age. These studies have yielded different results, either a male or a female predominance or no difference at all. A large multicentre Spanish prospective study, the Barbanza Diabetes study, including 1423 consecutive patients diagnosed with DM with a mean follow-up period of 45 months, showed no difference in survival (either from CVD death or from death from all causes) between diabetic men and women and in a multivariate analysis, that included age, CVD, albuminuria, treatment with diuretics and sex as independent variables, all variables except sex were independent predictors of mortality (18) . A prospective study from Finland including type 2 diabetic and non-diabetic patients without prior CVD and with a follow-up of 13 years demonstrated that the sex gap of increased rates of CHD mortality and major CHD events in non-diabetic males compared with females was abolished among diabetic subjects (17) . This study indicated different predictors of CHD between sexes (see below). A larger proportion of DM-related CHD risk was due to DM itself in women, indicating a stronger effect of DM in women. These three studies support no difference in the absolute CVD risk between men and women with DM, illustrating the pattern of absolute risk that underlies the differences in relative risk, which have been described previously. The aforementioned meta-analysis of the three cohorts (GeneSTAR, MESA and NHANES III) also calculated the absolute risks between sexes both in DM and non-DM states. The adjusted HR for CHD events was similar between the two sexes with DM (HR: 0.89, 95% CI: 0.43-1.83), whereas it was higher in men without DM compared with women without DM (HR: 2.43, 95% CI: 2.19-3.88) (12) .
In an earlier study, non-diabetic men had almost three times the age-adjusted CHD death rate of non-diabetic women, which was reduced to twofold in those with diabetes. The magnitude of the death rates was such, however, that the risk in women with diabetes relative to those free of diabetes was substantially greater than that for men. The findings of this study explain the aforementioned difference in relative risk, as the higher absolute risk in men without DM than women compared with absolute risks in those with diabetes results in a greater risk in women (5). This pattern was also displayed by the results of a previous study showing also a greater absolute risk for death from CHD in men than in women with DM and asymptomatic hyperglycaemia after a 9-year follow-up period, despite a higher relative CVD risk in women, adjusted for age and other confounding factors (19) . The findings of the above studies were confirmed by a meta-analysis of 16 prospective studies and mean follow-up time of 14 years, published in 2002, which demonstrated a male predominance in the absolute risk for deaths from CHD attributable to diabetes at every age except for the elderly (O85 years), although most studies that reported CHD mortality were conducted in white populations. However, the OR for CHD mortality, nonfatal MI and CVD mortality tended to be higher among women with diabetes compared with men relative to their non-diabetic counterparts, but were not statistically significant, after adjusting for age, hypertension, TC levels and smoking (20) . An early meta-analysis of 12 studies explored sex differences in the risk for CHD mortality and MI in men relative to women with non-insulin-dependent DM (NIDDM) and in those free of NIDDM (21) . This study demonstrated that NIDDM reduces the male predominance in CHD mortality, although remaining significantly higher than in women (OR: 1.46 in NIDDM vs 2.29 in nondiabetes), which would be consistent with the absolute risk in women with NIDDM converging but not exceeding the absolute risk in men with NIDDM. However, this effect was not apparent for prevalent MI (21) .
Similar results indicating a male predominance with respect to the risk of stroke were shown by two studies, one from Finland and the other from the USA. The former showed that the risk for ischaemic stroke was greater in males than in females with DM and it further increased with advancing age, although this difference between the two sexes was not substantial in the non-diabetic state. However, the sex difference regarding CHD was larger in non-diabetic subjects than in diabetic subjects (22) . The latter study on sex differences regarding the incidence of stroke showed that for a given level of HbA1c males had a higher risk for stroke. This absolute sex difference existed only among patients with baseline HbA1c
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www.eje-online.org !7% (53 mmol/mol) and !8% (64 mmol/mol) during follow-up. Nevertheless, a positive association between HbA1c and the risk was shown only for women but not for men with DM and remained significant after adjustment for possible confounding factors, such as smoking, socioeconomic status, BMI, LDL cholesterol (LDLC), renal function, and use of antihypertensive, and lipid-and glucose-lowering agents (23) . However, a recent metaanalysis including data from 64 cohort studies (775 385 individuals) showed a higher risk for fatal and non-fatal stroke in women with DM compared with men with DM (1.27 (95% CI: 1.10-1.46; I 2 Z0%)), with no evidence of publication bias (24) . Moreover, a recent prospective study including 17 510 African American and 12 592 white patients with type 2 DM did not find any sex difference in CHD risk at a given HbA1c level (25) .
We found only one study showing a higher absolute risk in women compared with men with DM. This was a prospective study conducted in The Netherlands, which included patients with type 2 DM without prior CVD. After a mean follow-up time of 4.7 years, female sex was associated with a higher absolute risk for CVD events and death from CVD than male sex. This risk was 3.19 times higher in women in unadjusted analysis and, after adjusting for established CVD risk factors (such as age, systolic BP, BMI, total-to-HDL cholesterol (HDLC) ratio, smoking and urinary albumin excretion or retinopathy), it was still increased to over twofold. Nevertheless, the limitations of this study were that it included a relatively small number of patients (46 men and 21 women) and it was confined to normotensive patients with microalbuminuria (26) . Studies reporting an absolute risk of CVD death in diabetic sexes (most of them adjusted for CVD risk factors) are summarised in Table 3 .
It seems therefore that a female predominance in the absolute risk for CVD mortality and morbidity cannot be supported by current data. Heterogeneity between studies exists and the main question as to whether there is any definite difference in the CVD risk between sexes at a given glycaemic state cannot be answered yet.
Differences in factors that might contribute to sex differences in CVD risk in DM
Given the uncertainties regarding any difference between men and women with DM and absolute risk of CVD, an evaluation of differences in CVD risk factors or factors that might affect differences in CVD risk may be informative. Importantly, any difference in CVD risk between men and women with DM is unlikely to be attributable to the loss of the protective effect of oestrogens in menopause, as the use of hormone replacement therapy, in particular, conjugated equine oestrogens and medroxyprogesterone acetate, did not decrease the CVD risk in women with DM (27) .
A common and major finding from most of these studies is the effect of sex on the prevalence of specific CVD risk factors (other than DM). Data from older studies suggest that traditional CHD risk factors are generally better predictors of CVD in women than in men (28) . It appears that diabetic women compared with non-diabetic women may have a more severe degree of CVD risk factor abnormalities than their male counterparts or the impact of these factors on CVD mortality may be greater in diabetic women than in men (20) . In particular, several parameters, such as BMI, TC, LDLC, apolipoprotein B and TG levels and small LDL particles (most of them related to insulin resistance), seem to provide stronger prediction of diabetes-related CHD events in women than in men (29, 30, 31, 32) . Furthermore, differences exist with respect to coagulation factors (higher levels of factor VIII), increased blood viscosity, endothelial dysfunction (higher levels of tissue plasminogen activator) and inflammation, as indicated by higher white cell blood count (28), a CHD and an allcause mortality prognostic factor (33) . It must be stated that the sex gap in these factors was significant in diabetic subjects, indicating a predisposition to an increased absolute risk in women (29, 32) . Conflicting data exist regarding the importance of other CVD risk factors, such as waist circumference, HDLC, very-LDLC, lipoprotein alpha and systolic and diastolic BP (17, 29, 32, 34, 35, 36, 37, 38) . Regarding lipid metabolism, it should be noted that differences in the relevant regulatory genes have been noticed in insulin resistance, such as higher expression of fatty acid translocase/CD36, fatty acid synthase and glycerol-3-phosphate acyltransferase in animal and human studies (39, 40) . These characteristics suggest a relatively low capacity for substrate utilisation along with a high capacity for fatty acid uptake and synthesis in females, leading to a higher risk of development of fatty liver disease (39, 40) , which has been considered as an independent CVD risk factor (41). It is not clear whether these lipid differences may also be influenced by menopause, as conflicting data exist as to whether post-menopausal women have indeed a worse lipid profile than their male counterparts, although the female lipid profile becomes more atherogenic after transition from the pre-menopausal to post-menopausal status, converging with the male profile (42, 43) . In general, most studies suggest a higher CVD risk in post-menopausal women compared with pre-menopausal women, although it has not been well clarified whether a higher risk after transition to menopause is a result of the ageing process or oestrogen deficiency or both (44) . Higher levels of high-sensitivity C-reactive protein (hsCRP), a marker of systemic inflammation, were also reported in diabetic women vs diabetic men, which may be another underlying mechanism for a potential increased CVD risk in women with DM compared with men (32, 45) . The importance of hsCRP in CVD risk has been supported after the publication of the Justification for the Use of Statins in Prevention: an Intervention Trial Evaluating Rosuvastatin (JUPITER) trial, regarding the effect of a decrease in hsCRP levels by rosuvastatin on CVD risk reduction (46) . Interestingly, a stronger association between coronary artery calcification (CAC), a marker of subclinical atherosclerosis, and hsCRP has been shown in diabetic women compared with men (47) . Increased systemic inflammation in diabetic women has also been shown by differences in the levels of interleukin 1 receptor antagonist (IL1RA (IL1RN) ) and adiponectin compared with diabetic men (45) .
Another noteworthy explanation for the disparity between diabetic sexes regarding CVD risk may be the lower adherence to treatment of diabetic women than men (35, 48) , the fact that women are managed less aggressively than men, regarding targets of CVD risk factors, mainly lipids and BP (34, 49, 50, 51, 52 ), or that women are more likely to have more than one risk factor (53) . There are conflicting data about the difference in achieving HbA1c targets (17, 50, 51, 52) . In one study, 46.6% of diabetic women failed to achieve the goal for systolic BP vs 41.2% of diabetic men. The respective percentages for failure in reaching LDLC targets were 28.3 vs 22.4% (52) . Men with DM seem to receive aspirin, statins or antihypertensive drugs more frequently than women (in one study 35% of women with DM were prescribed a statin compared with 45% of men (54) and 23 vs 33% in another (55)). Similar findings were reported from the United Kingdom Prospective Diabetes study (UKPDS), where diabetic women were significantly less likely to use aspirin than diabetic men (56) . An analysis of data from the GPRD also showed that women with DM had persistently worse lipid control and were less likely to receive a statin than men with DM, although differences in BP disappeared after implementation of the Quality and Outcomes Framework (57) .
Regarding DM itself, conflicting data exist on the significance of HbA1c as a CVD risk factor between sexes (28, 30) . A recent study has shown that each 1% increase in baseline HbA1c was associated with a 5% increased risk of stroke in women and 1% increased risk of stroke in men with DM (24) . However, postprandial glucose is a stronger predictor of CVD in diabetic women than in men (58, 59) . Women with DM also have higher levels of advanced glycation end products (AGEs), another predictor of CVD risk (60) . Moreover, DM has a more deleterious effect on the endothelium in women, as it is associated with increased expression or activation of oestrogen receptor beta (ERb (ESR2)) over ERa (ESR1); this results in higher oxidative stress and proinflammatory state, as indicated by decrease in nitric oxide and increase in reactive oxygen species and endothelin 1 production, and also increases the receptors for AGEs (61) . Another parameter contributing to a sex difference in CVD risk may also be the difference in intervention strategies, such as acute reperfusion therapy in ST elevation MI, which seems to be less often used in women than in men, independent of other confounders such as pre-hospital delay, atypical symptoms or DM (62) . Sex differences in specific situations, such as renal failure (50) and rheumatic disorders such as lupus (63) , must also be taken into account. CVD is more prevalent in men with DM and renal failure compared with women, although the latter display a less favourable CVD risk profile and less frequently achieve the treatment targets for HbA1c, lipid and systolic BP (50) . Similarly, men with lupus are more likely to suffer from CVD and greater disease activity compared with women with lupus, although data are limited (63) . Finally, the contributory effect of some other factors in the CVD risk gap between diabetic sexes has also been demonstrated. Briefly, these include worse autonomic neuropathy indices in women compared with men, which are associated with a higher CVD risk (64) , sex difference in presentation of symptoms, more atypical and silent symptoms in women in contrast to the more typical and pronounced manifestations in men (65), differences in exercise capacity and greater impairment in peak exercise capacity in women (66) . To the best of our knowledge, no evidence exists with respect to the effect of gestational diabetes on sex differences in the offspring in terms of CVD risk.
Taking all these data together, a difference in CVD risk profile seems to exist in diabetic women compared with diabetic men, as indicated by a worse lipid profile, higher systemic inflammation, lower adherence to treatment and greater failure to achieve lipid and BP targets and a different impact of DM on the endothelium. Whether this is also translated in a greater absolute CVD risk remains yet to be verified.
Existing data regarding prediabetes
For prediabetes, available data are scarce regarding studies exploring sex differences in absolute or relative risk for CVD mortality. Most such studies have addressed the prevalence of CVD risk factors and surrogate markers of atherosclerosis rather than CVD events or CVD mortality in both sexes with prediabetes. Furthermore, different definitions of prediabetes were used, either as impaired fasting glucose (IFG) or impaired glucose tolerance (IGT) or both. The most important study was published a decade ago and extended the issue of sex difference in all-cause and CVD mortality to various degrees of hyperglycaemia.
With a population of 8172 men and 9407 women without a history of DM and a median follow-up time of 8.3 years, the authors showed that at a given glycaemic state the absolute risk was higher in men than in women, but this difference narrowed when progressing from normoglycaemia to impaired glucose regulation and newly diagnosed diabetes. Interestingly, the relative risk of CVD mortality was higher in women with DM that had been newly diagnosed relative to normoglycaemic women in comparison with their male counterparts (67) . Another study looking into sex differences in surrogate markers of atherosclerosis in normoglycaemia, prediabetes (IFG and/or IGT) and diabetes found that women had higher adiponectin levels than men in all these three glycaemic states and lower hsCRP and ILRA levels in prediabetic and diabetic states (45) .
Regarding sex differences in terms of relative risk in prediabetes, a large prospective study published in 1998 with a 7-year follow-up period showed a significantly increased risk of fatal CVD and CHD events in women with IGT compared with non-diabetic women, a difference which was not shown in their male counterparts. HRs in women were 2.6 and 2.9, respectively, for fatal CVD and CHD, after adjusting for multiple CVD risk factors (68) . Another study demonstrated a positive association between fasting plasma glucose and CAC. Patients with IFG have significantly higher CAC scores, especially men, but when the age-and sex-specific 75th percentile was used as the cut-off point for CAC, the association became stronger in women (69) . In a similar way to IGT, IFG also seems to be strongly associated with CVD risk in women, in contrast to men, as the relative risk for recurrent CVD events after surviving an acute MI is twofold in women with IFG compared with normoglycaemic women (HR: 1.96), an association that was not found in men (70) .
With regard to CVD risk factors or surrogate atherosclerotic indices, conversion from prediabetes to DM is associated with an increased BMI, fasting insulin, TG and BP and lower HDLC, differences that are greater in women than men (71) . Furthermore, it has been shown that women who progress from normoglycaemia to prediabetes have worse endothelial dysfunction than those who do not, as demonstrated by the higher levels of biomarkers of endothelial function (E-selectin and soluble intracellular adhesion molecule 1), fibrinolysis/ thrombosis (plasminogen activator inhibitor 1) and hsCRP, and lower adiponectin levels compared with normoglycaemic women. These differences were not significant in men except for hsCRP levels, but they were lower than that in women (72) . Another possible
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Conclusions
An emerging greater relative risk for CVD events and death from CVD seems to exist in women with DM (in comparison with women without DM) than in diabetic men. Accordingly, the growing body of evidence from comparisons of CVD risk in those with DM relative to those free of DM, whether with or without existing CVD, favours a markedly greater impact of DM in women than in men. However, such a difference does not necessarily mean that DM has a specific interaction with female sex to augment CVD risk. A diagnosis of DM could itself be associated with factors that bias women in favour of exhibiting a higher risk of CVD than might otherwise be the case. With the overall protection from CVD that women enjoy relative to men in mind, clinicians may have been less likely to prescribe BP-or lipid-lowering agents to women or women may be less adherent to such CVD prevention measures than men. Beyond these clinical considerations, selection of women with the same degree of hyperglycaemia as men, as is the case when selecting people according to a diagnosis of DM, could simply result in the selection of groups at equivalent risk. If the total population of women from which the female group has been selected has an overall lower risk of CVD than the total population of men, the relative risk of CVD among women with DM will necessarily be higher than that in men, but this will simply reflect the process of selection rather than any intrinsic interaction between DM and female sex. However, there is no clear evidence for a female predominance in absolute risk. It is perhaps because, to meet the criteria for diabetes, women have further to go from normoglycaemia to prediabetes and DM, and the longer time this may take may be responsible for the accumulation of severe CVD risk factors other than diabetes. What we need are large prospective studies representative of the general population to examine the differences between sexes regarding CVD events and mortality from CVD at a given glucose level and after adjusting for age, diabetes duration and other confounders so as to better clarify the impact of sex on CVD risk among diabetic populations. Of even greater interest would be an interventional study focusing on the differences between the sexes in the effect of glucose regulation on CVD outcomes.
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